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“In this course, we will cover the following contents:
Systems of linear equations, Gaussian elimination, matrices,

determinants, and Cramer’

s rule. Vectors, vector spaces,

basis and dimension, linear transformations. Eigenvalues,
eigenvectors, and quadratic forms.Objective:Solve and
Interpret systems of linear equations.Understand the
elementary facts of abstract vector space.Understand the

linear transform”
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1 Introduction to Vectors

1.1 Vectors and Linear
Combinations

1.2 Lengths and Dot Products

1.3 Matrices
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2 Solving Linear Equations

2.1 Vectors and Linear Equations

2.2 The Idea of Elimination
E_RAE=H
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2.3 Elimination Using Matrices
2.4 Rules for Matrix Operations
2.5 Inverse Matrices

2.6 Factorization: A= LU

2.7 Transposes and Permutations

3 Vector Spaces and Subspaces

3.1 Spaces of Vectors

3.2 The Nullspace of A: Solving Ax
=0

3.3 The Rank and the Row g AU ESY Yoy

Reduced Form

12 2R
3.4 The Complete Solution to
Ax=Db

3.5 Independence, Basis and
Dimension

3.6 Dimensions of the Four
Subspaces
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4 Orthogonality

4.1 Orthogonality of the Four
Subspaces

4.2 Projections
4.3 Least Squares Approximations

4.4 Orthogonal Bases and Gram-
Schmidt

Midterm exam

5 Determinants

5.1 The Properties of Determinants
5.2 Permutations

5.3 Cramer's Rule, Inverses

6 Eigenvalues and Eigenvectors

6.1 Introduction to Eigenvalues
6.2 Diagonalizing a Matrix

6.3 Applications to Differential
Equations

6.4 Symmetric Matrices
6.5 Positive Definite Matrices
6.6 Similar Matrices

6.7 Singular Value Decomposition
(SVvD)
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7 Linear Transformations

7.1 The Idea of a Linear

Transformation FtA REHE, RF
"3 (B .
7.2 The Matrix of a Linear 4 NEERS SCERDE R, g
Transformation
7.3 Diagonalization and the
Pseudoinverse
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1. Introduction to Probability

a. Events, set theory and probability
b. Basic relationships of probability

c. Conditional probability
d. Bayes’ Theorem

2. Discrete Probability Distributions
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. Random variables

. Discrete probability distribution

. Low order statistical moments: mean and variance
. Special distributions: Binomial distributions

. Continuous Probability Distributions

. Uniform Distribution

. Normal Distribution

Approximation of distributions

. Random Vectors and Large Random Samples

. Joint distributions, covariance, correlation, independence
. The law of large numbers
. The central limit theorem
. Markov Chain

. Markov Chain Monte Carlo
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